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[bookmark: _Toc196915999]Introduction
This is a case study which has been prepared for Miss A Client who has been granted planning permission for a 2 story detached house on a reclaimed site. The client is considering three different construction methods, a timber twin frame, Structural Insulated panels (SIPS) and Brick and block. This project has requirements which must be met these include planning requirements for a stack bonded brick and rendered finish with insulation, underfloor heating, triple glazed aluminium windows and doors and a raised tie trussed roof with metal sheeting.
This case study will define offsite construction and will compare the key construction details required for each method, focusing on the thermal performance, buildability and the compliance with the building regulations. And finally a final recommendation on what method should be used will be provided.
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Offsite construction
Off-site construction is when the components/ structures are built at a different location than where the structure will be used, it will be planned designed fabricated in a factory which is specifically designed to produce the modules and components, after this they are then transported to site where they will be erected, off site construction also uses a range of materials, scales, systems, digital software, methods of manufacture and fabrication, and innovations in social and technological integration.
Off-Site and Modular Construction Explained | WBDG - Whole Building Design Guide

[bookmark: _Toc196916001]The four main categories in offsite construction are:

[bookmark: _Toc196916002]Volumetric systems 
These are pre constructed three-dimensional building elements such as whole rooms, they are made in a factory and then brought to site and assembled, the services for the building are normally installed prior as well as the internal fit-out, however the cladding is added on site.
[bookmark: _Toc196916003]Application to the house 
Could possibly incorporate fully assembled bathroom pods or a kitchen which is manufactured offsite and complete with all of the plumbing and electrical fittings and fixtures and finishes
Publications | Buildoffsite 
[image: Volumetric Construction | H A Marks ...]
Volumetric Construction | H A Marks Construction 
[bookmark: _Toc196916004]Panelised systems 
Panelised systems is when two dimensional walls and roof elements/panels are brought to the site and then assemble into a three-dimensional building. Panelised systems can include a timber frame, steel etc.

[bookmark: _Toc196916005]Application to the house 
Utilizing SIPS or the twin timber frame panels to use for the wall and the roof structures which will have pre-installed insulation, the vapour control layers and service zones which would allow for rapid weather proofing.
[image: Panelised MMC 'reduces hazard exposure ...]
Panelised MMC ‘reduces hazard exposure by 20%’ - Construction Management


[bookmark: _Toc196916006]Sub-assemblies 
These are individual building components that are made in a factory and then brought to site and then joined together with other elements to form the building for example chimneys, roof trusses, porches etc, sub assemblies are ,mostly used in buildings that are mostly constructed on site

[bookmark: _Toc196916007]Application to the house 
Prefabricated Could be used for roof trussers, and delivered to site and then craned into place which allows for faster construction and also underfloor heating pipework could be installed early on therefore when it comes to laying the screed it is a lot more simple 
[image: Guide To Modern Methods Of Construction - Partel]







Guide To Modern Methods Of Construction - Partel


[bookmark: _Toc196916008]Non volumetric systems 
Non-volumetric construction is using smaller prefabricated elements or sub-assemblies of a building that are connected on site, these panels and components such as frames, beams and wall panels and are regularly used in many different types of construction projects.

[bookmark: _Toc196916009]Application to the house       
Could implement the use of precast concrete for the retaining walls or the raft foundation as this would reduce any delays when it comes to curing times 
[image: KOPE | MMC Categories]
KOPE | MMC Categories
Offsite Construction | Modular Construction Industry Guide
Offsite construction methods and their benefits | IKO Group UK
Off-Site and Modular Construction Explained | WBDG - Whole Building Design Guide
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[bookmark: _Toc196916011]Ground Floor Construction[image: ]
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[bookmark: _Toc196916016]Brick and block window plan and section
https://www.buildenergy.co.uk/tips-and-insight/how-to-achieve-wall-u-values/ 
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[bookmark: _Toc196916017]Timber Twin Frame window plan and section
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[bookmark: _Toc196916018]Sips window plan and section 
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https://www.thesipcompany.com/sips/thermal-performance/ 
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[bookmark: _Toc196916020]Brick and block Roof structure 
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[bookmark: _Toc196916021]Timber twin frame Roof structure 
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	Category
	Brick and block  
	 Timber Twin Frame  
	SIPS

	Speed of construction 
	Is much slower compared to other method and is a lot more reliant on the weather 
	Fast construction due to being made off site 
	Very fast construction as everything is prefabricated 

	Thermal performance 
	Average u value with cavity and insulation is 0.18 W/M2K which is also very good and efficient 
	Average u-value of 0.17 W/M2Kwhich is very good and efficient for both winter and summer months 
	SIPS offer very high thermal performance and can achieve u-values as low as 0.10W/m2K

	Quality 
	The quality is very reliant on skilled labour 
	Has high accuracy and moisture control due to offsite construction 
	Constructed in a factory with high precision and less waste 

	Airtightness 
	Depends on the quality of the work and if the correct use of membranes have been used 
	Has goof airtightness with membranes and junctions 
	Has very good air tightness (0.6 m³/m²hr@ 50 Pascals air pressure as standard)

	Desing Integration 
	Traditional appearance and can have flexible internal layouts 
	It is adaptable and brickwork, timber cladding and stone are compatible with it 
	Designed to be able to accommodate a variety of different building applications 


SIPS Explained | Thermal Insulation | Structural Insulated Panels
Thermal Performance - SIPCO
Walls & Specifications - Turner Timber - Timber Frame Experts
Why Timber Frames – Merlin Timber Frame
Guide to Cavity Walls: Pros and Cons of Cavity Walls




[bookmark: _Toc196916024]Building regulations 
To comply with the most recent building regulations (The approved Document Part L) for new dwellings in Wales all three of the constructions methods must comply with specific thermal performance and detailing standards which are listed below.

[bookmark: _Toc196916025]Thermal Bridging 
Part L of the building regulations emphasis thermal bridges which are critical junctions such as ground floor to wall, therefore continuity of installation at the junctions is crucial to prevent heat loss

[bookmark: _Toc196916026]U values 
The u- value target for the ground floors are <0.13W/m2K and for the extarbnal walls the target is <0.18W/m2K

[bookmark: _Toc196916027]Airtightness 
Part L sets a maximum air permeability rate of 8.0m3(h.m2) at 50 Pa for new dwellings, achieving lower air permeability rates improves the energy efficiency as it reduces unwanted air infiltration.

[bookmark: _Toc196916028]Damp proof membrane continuity and water management
Ensuring the continuity of the DPM is very essential to prevent moisture exposure, Part C specifies that the DPM is to be properly integrated with the DPC (damp Proof course) in the external walls.
(Site preparation and resistance to contaminates and moisture: Approved Document C - GOV.UK)
(https://www.gov.wales/approved-document-l-conservation-fuel-and-power)



[bookmark: _Toc196916029]Recommended construction method 
After comparing these 3 different types of construction methods and as shown in the sketches and the table of comparison, I would recommend that the use of SIPS should be the option due to their amazing thermal efficiency where they are achieving very good U- vales and effectively reduce the cold bridging which enhances energy performance, as SIPS have a very fast construction time they will be very beneficial to use on a reclaimed site with restricted working conditions. The factory controlled conditions helps to ensure that the highest quality can be achieved whilst maintaining accuracy, being as sustainable as possible whilst also reducing the amount of waste that is produced. Also the outer skin is to consist of stack bonded facing brick work and blockwork with a smooth render finish, this will not be a issue as this will not compromise the performance of the building once completed and finally due to their very low air tightness it increases the comfort levels within the building and leads to long term energy savings.
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